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gently place the payload on the ground.

Terminal Landing

MSL landed in Gale Crater on Mars on August 5th, 2012 after a 10 month
interplanetary journey. The payload, the Curiosity rover, was the largest
payload for a planetary mission, and MSL flew the largest aeroshell and the
largest supersonic parachute. MSL also completed hypersonic guidance
using bank angle reversals and used the innovative Sky Crane system to
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Actual Process

The estimate of the state s
uncertain and can be described by a
distribution with a and a
variance. As the distribution evolves
in time, the mean, variance, and the
shape of the distribution changes.
The new mean is interpreted as the
new value of the state, while the
square-root of the new variance is
usually interpreted as the new
standard deviation or uncertainty.
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Unscented Kalman Filter

UKF uses specially chosen values
called sigma points to sample the

Statistical Entry, Descent, and Landing Performance

Reconstruction of Mars Science Laboratory

Soumyo Dutta and Robert D. Braun

Daniel Guggenheim School of Aerospace Engineering,
Georgia Institute of Technology, 270 Ferst Drive, Atlanta, GA 30332
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Space Systems Design Laboratory
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Extended Kalman Filter

EKF linearizes certain parts of the
non-linear, actual process to
propagate the state and uncertainty
in time. EKF is great with estimation

of the new mean but the
linearization leads to a less
accurate and uncertainty

estimate. EKF assumes states have
a hormal distribution.
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Adaptive Filter

EKF and UKF assume a priori
knowledge of process noise and
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